AbsTRAcT
InTRODucTIOn
Globalization continues to challenge organizations by restructuring organizational boundaries, increasing competition, and creating new managerial concerns, ranging from having employees in different countries, to the structure of international alliances. Globalization is important for IS practitioners and researchers, because national differences may affect the use, implementation, structure, and characteristics of information systems in many international settings (Abdul-Gader, 1997; Day, Dosa, & Jorgensen, 1995; Dustbar & Hofstede, 1999; Ferratt & Vlahos, 1998; M. Martinsons, 1991) . Factors such as a country's infrastructure (e.g., the preponderance of wireless technology in South Korea, versus a heavier reliance on fiber-optic technologies in North America), the political and economic situations (e.g., a factor in the Digital Divide, Cronin, 2002) , and the physical environment (e.g., in some parts of Africa where the temperature can become so high that computers simply will not work in the environment, De Vreede, Jones, & Mgaya, 1998-99) , and cultural dynamics (e.g., norms, values, and languages) have been shown to be relevant. These studies, among others, have led to several calls for more research to integrate the IS and national culture domains (Gallupe & Tan, 1999; Nelson & Clark Jr., 1994 ; R.T. Watson, Ho, & Raman, 1994) .
National culture has a rich research tradition. While there are several competing conceptualizations of national culture, Hofstede's dimensions of national culture are very commonly used. These dimensions allow national-level analysis, and are standardized to allow multiple country comparisons. Furthermore, Hofstede's dimensions have often been employed by researchers when "international" or "national culture" issues are discussed within IS. However, it is not clear whether the IS field been able to build strong theory and generalizable managerial practices from this framework.
In 2003, we examined how IS researchers have used Hofstede's cultural dimensions. We analyzed the impact of Hofstede's work, based on a citation analysis of the IS literature up to 1999 (see Ford, Connelly, & Meister, 2003) . At that point in time, we concluded that the IS literature did not strongly integrate Hofstede's work. Many papers cited Hofstede incidentally as they mentioned national culture, many more adopted the dimension scores without considering regional or organizational impacts on the dimension scores. Finally, very few papers contributed to the broader literature on the conceptualization or effects of national culture. Generally, it appeared that much work remained to be done.
In this chapter we re-examine how Hofstede's work has contributed to IS research. As with our original paper, it should be noted that it is not our contention that Hofstede's measure and national culture dimensions are the best approach to study issues relating to national culture. Rather, it is the purpose of this chapter to understand how Hofstede's national culture dimensions have added value to IS research, and what role these dimensions should play in future IS research. Our focus in this chapter is primarily on the body of IS research that has been published since our last analysis.
This chapter begins by reviewing the cultural dimensions proposed by Hofstede. The results of the citation analysis are presented next; the citations are classified according to the IS classification schema developed by Barki, Rivard and Talbot (1993) and classified according to the extent of their integration of Hofstede's national culture dimensions and IS research. The paper then identifies the degree to which IS research has been informed by this research. Summaries of major findings as well as opportunities and approaches for future research, which will encourage a more cumulative tradition in this area, will also be discussed. Hofstede (1980a) pioneered the construct of "national culture". His argument was that in order to be able to act together, people must understand and be aware of the differences between cultures. He defined culture as "the collective programming of the mind which distinguishes the members of one human group from another" (p. 25). Members of the same culture were said to view the world similarly. Building on this definition, Hofstede was able to contribute to the field by developing a taxonomy of culture.
hOfsTeDe's culTuRAl DImensIOns
Many articles have established Hofstede's dimensions' usefulness in theory development, and have found support for its contributions (Carpenter & Fredrickson, 2001; Carter, 2000; Merritt, 2000; Moenaert & Souder, 1996; Png, Tan, & Wee, 2001) . Furthermore, in a major citation analysis, Hofstede's work was identified as having one of the most significant impacts, of all research, on the field of International Business studies (Chandy & Williams, 1994) . Hofstede (1980a; 1980b) conducted two surveys of virtually every employee at IBM (1967-1969 and 1971-1973) resulting in a data bank of 116,000 questionnaires. His purpose was to determine the main criteria by which national cultures differ (Hofstede, 1980b) . Subsequently, the survey was administered to a group of 400 international managers from a variety of organizations. Finally, the results were used to develop hypotheses, which were then tested using data from national economic and social indicators and public opinion polls.
Four dimensions of national culture were defined: Individualism-Collectivism, Power Distance, Uncertainty Avoidance and MasculinityFemininity. The dimensions are measured by the Values Survey Module, and then the scores are converted into indices using a standardized formula provided by the VSM Manual (Hofstede, 1994) . The original index scores are presented in Hofstede's original book (Hofstede, 1980a) , and more up-to-date indices are available in the latest version (Hofstede, 2001 ). Hofstede defines these dimensions as follows (Hofstede, 1980a (Hofstede, , 1980b (Hofstede, , 1991 .
The first dimension, Individualism-Collectivism, represents a continuum: high index scores on this dimension indicate an individualistic culture and low index scores indicate a collectivistic culture. An individualist culture is one in which the ties between individuals are loose. On the other hand, a collectivist society finds people integrated into strong, cohesive groups. Cultures high in Individualism will value personal time, personal accomplishments. Whereas cultures high in Collectivism will value the group's well-being more than individual desires; the belief is that it is best for the individual if the group is cohesive (Hofstede, 1980a) .
The second defining dimension is Power Distance, which is the extent to which the less powerful members of institutions and organization within a country expect and accept that power is distributed unequally. Cultures that are high in Power Distance (indicated by a high index score) are illustrated by decisions being made by superiors without consultation with subordinates (and subordinates preferring this practice), and employees being fearful of disagreeing with their superiors (Hofstede, 1980a) ; whereas cultures that are low in Power Distance (indicated by a low index score) will have a more participative and egalitarian relationship between superiors and subordinates. In other words, Power Distance has been defined by Mulder (1977) and adopted by Hofstede (2001) as:
The power distance between a boss B and a subordinate S in a hierarchy is the difference between the extent to which B can determine the behavior of S and the extent to which S can determine the behavior of B (p.83).
Uncertainty Avoidance, defined as the extent to which the members of a culture feel threatened by uncertain or unknown situations, is the third dimension, measured from weak to strong. Uncertainty Avoidance is "related to anxiety, need for security, and dependence upon experts" (Hofstede, 1980a, p. 110) . A culture that is high in Uncertainty Avoidance (i.e., high index score) would exhibit a rule orientation, prefer employment stability, and exhibit stress (Hofstede, 1980a) as the members of the culture try to explain, mitigate, and minimize the uncertainty that is inherent to life.
Finally, the fourth dimension is MasculinityFemininity; high index scores indicate masculine cultures, low index scores indicate feminine cultures. This is possibly the most controversial dimension in Hofstede's taxonomy, and perhaps the most misunderstood. Initially, it had been defined in terms of social gender roles, and the distinctions made. Highly Masculine cultures had very distinct gender roles, where "men are supposed to be assertive, tough, and focused on material success; women are supposed to be more modest, tender, and concerned with the quality of life" (Hofstede et al., 1998, p. 6 ). Both men and women being concerned about quality of life characterized feminine cultures. The more popular view of this dimension is to view the Masculine and Feminine culture in terms of emphasis of competitiveness and material success versus nurturance and quality of life, rather than in terms of gender roles for the sexes.
The distinction between these two definitions of the Masculinity-Femininity dimension is the application of the cultural dimension. When Masculinity-Femininity is applied to the national culture as a whole, the gender roles view (social roles for the different sexes) is the appropriate interpretation. However, when the Masculinity-Femininity dimension is applied to the workplace, the following interpretation is appropriate, "Masculine countries stressed pay security, and job content; feminine countries stressed relationships and physical conditions" (Hofstede, 2001, p. 313) .
In addition to these four characteristics, Hofstede and Bond (1988) subsequently defined a fifth characteristic, Long Term Orientation or 'Confucian Dynamism'. Long Term Orientation cultures value virtues oriented toward future rewards, in particular perseverance and thrift. Short Term Orientation stands for the fostering of virtues related to the past and present, in particular, respect for tradition, preservation of 'face', and fulfilling social obligations. This dimension is associated with Confucian Dynamism (i.e., Confucius' teachings); however, Hofstede named it Long Term Orientation because, as he explains, "Michael Bond and I [Hofstede] got perfectly meaningful scores on it from countries that had never heard of Confucius" (Hodgetts, 1993, p. 54 (Igbaria, Iivari, & Maragahh, 1995; Kamel & Davison, 1998; L.-H. Lim, Raman, & Wei, 1994; Myers & Tan, 2002; Straub, 1994 ). There are several major concerns regarding Hofstede's taxonomy of culture. Hofstede's dimensions assume culture falls along national boundaries, and that the cultures are viewed as static over time (Myers & Tan, 2002) . National culture is assumed to be homogenous; sub-cultures are often assumed to not exist in the use of Hofstede's taxonomy (Myers & Tan, 2002) . The level of analysis implied by the dimensions and subsequent uses of the dimensions is also problematic; the five dimensions are national-level measures, but several studies apply this national measure to groups or individuals (Igbaria, Iivari et al., 1995; Kamel & Davison, 1998; L.-H. Lim et al., 1994; Straub, 1994) .
However, these criticisms are often targeted at research that uses the national level results of Hofstede's work without either replication or consideration of individual responses. Hofstede has stated that "if the questionnaire is used to compare responses from individuals, from occupations, from employers, or from other categories other than nations or regions, the answers should be studied question by question and not combined into the five dimensions. " (Hofstede, 1994, p. 3) . The theme that runs throughout these criticisms focuses on the way that researchers have used the dimensions, not on the theoretical construct itself. Such criticisms are properly directed at the employed research methodology. We should emphasise that the goal of this chapter is not to critique Hofstede's theory; rather, we investigate the use of this theory in IS research.
Aside from the above-mentioned concerns regarding Hofstede's taxonomy of culture, there has been a call for a more theoretical approach to studying culture (Myers & Tan, 2002; Straub, Loch, Evaristo, Karahanna, & Srite, 2002) . Straub et al.'s (2002) approach (i.e., the saliency of culture) enables IS researchers to have a theoretical framework for studying culture at an individual level. They caution IS researchers that individuals may or may not identify with the national culture; the researcher should not assume that they necessarily do. In short, it provides a complimentary research perspective, not necessarily a competing one.
As noted, Hofstede's original work defined four dimensions of national culture, but a fifth dimension (Long Term Orientation) was added several years later. However, most references to Hofstede's work cite the original 1980 book where the four dimensions were initially defined. Therefore, in order to provide a reasonable and consistent scope to this research project, our citation analysis followed the 1980 book, and its subsequent editions.
meThOD
In our citation analysis, the goal was to find IS research articles that were published in peer-reviewed journals. To accomplish this, a three-stage process was employed: the articles were located; they were classified according to their content; and then they were classified according to their use of the national culture dimensions. This was done initially for the years 1994 to 1999 . In this chapter we present results that include the original analyses, along with the IS research articles that were published between 2000 and 2005.
Article Identification
The first stage of the article identification was to find the IS research articles that referenced Hofstede (1980a; . While it was unlikely that all articles would be found, a thorough search was likely to find a substantial and representative portion. (See Ford et al., 2003 for information on the article identification.) For the articles published between 1999 and 2005, we used the following search engines: Business Source Complete and WebSpirs citation index. As a result, an additional 53 articles were found for inclusion in our analysis. These search engines also included the Journal of Global Information Management, so a hard copy search was not completed for this journal as it had been in the original paper. Together, these searches produced 57 articles from 22 journals in the original search , and 53 articles from 26 journals in the 1999-2005 search.
coding
The purpose of the coding process was to categorize the articles according to the relevant topics and how Hofstede was cited. The first coding was done using the Barki et al. (1993) classification scheme. This classification scheme was originally developed in 1983 through an extensive search of the IS literature and it provides keywords to describe IS research topics in a standardized and concise manner. The resulting classification scheme divided the IS field into eight main categories and gave each a letter code (A -Reference Disciplines, B -External Environment, C -Information Technology, D -Organizational Environment, E -IS Management, F -IS Development and Operations, G -IS Usage, and H -Information Systems). For each of these categories, more specific sub-categories were developed (e.g., EL -IS Management Issues; GB -Users).
This classification scheme has been adopted by several journals, including MIS Quarterly, and has been updated by the authors twice since the original publication. For this chapter, we used the most recent version of the classification scheme (Barki et al., 1993) . Our analysis focused on categories D, E, F, G, H as these were the salient categories for our purposes.
All articles were also coded as to how Hofstede was cited. Five possible codes were defined prior to coding.
1. Incidental: These citations mentioned Hofstede briefly. 2. Defining or describing culture: Hofstede's theory and dimensions were used either to define the construct of culture or to describe the context of the study.
Developing hypotheses or propositions:
Hofstede's theory and dimensions were used to assist in the development of the hypotheses or propositions.
These first three codes are mutually exclusive. Two other ways of using Hofstede were included, that could be used in conjunction with one of the prior codes.
4. Post-hoc explanation: Hofstede's dimensions of "national culture" were mentioned as a possible factor in the interpretation of the results. 5. Contributing to Hofstede's theory: The study contributes to Hofstede's theory, such as by illustrating its validity (or lack thereof).
As with the original paper, the coding process for this chapter followed an iterative consensus procedure of initial independent work followed by a consensus building stage. Initially, two researchers coded both sets of characteristics for the articles independently. The two researchers then met and checked for agreement. When necessary, differences in coding were resolved by discussion and consultation with the third researcher.
ResulTs

Areas of Research
In order to determine the IS research topics most influenced by Hofstede's work, the high-level (Table 1) and secondary-level (Table 2) analyses were considered. For ease of reference, the original analyses are identified in the column marked 1994-1999, and the current follow-up analysis in the column marked 2000-2005. In our original analysis, Category E -IS Management was the prevalent category, with H -Information Systems as the next largest category; similarly, in the current analysis, Category E -IS Management was the most used category, but this time G-IS Usage and H -Information Systems were the next largest classifications. In addition, H -Information Systems, dropped from 17 articles to 9 articles as the primary focus of the paper. A Chi-square test of independence indicates that the classifications did not change significantly across the two timeframes (χ 2 = 3.495, df = 6, p = 0.752). In other words, IS research that has used Hofstede's dimensions has focused on managerial aspects of IS, rather than technical or implementation issues. While this high-level analysis shows some significant differences in focus, the secondary-level analysis allowed for richer analysis. One reason was that multiple categories for a single article (e.g., EL -IS Management Issues and HA -Types of Information Systems) were allowed. Table 2 shows the distribution of the secondarylevel classifications. Articles were included in their three most relevant classifications; therefore, the counts are greater than the number of articles coded. In the original analysis (1994) (1995) (1996) (1997) (1998) (1999) , the majority of the articles focused on EL -IS Management Issues, and HA -Types of Information Systems, with the prevalence of HA due to the number of studies on cross-cultural effects with Group Decision Support Systems (GDSS) (Aiken, Hwang, & Martin, 1996; Aiken, Kim, Hwang, & Lu, 1995; Aiken, Martin, Shirani, & Singleton, Because there were a large number of articles about EL -IS Management Issues, a more detailed analysis was done on this category. Table 3 provides a detailed breakdown of category, (EL -IS Management Issues). This analysis was done with the keywords provided for EL -IS Management Issues (Barki et al., 1993) . IS Technology Transfer, which includes the Technology Acceptance Model (TAM) (Davis, 1989) , was the largest group for : (Abdul-Gader, 1997 Al-Khaldi & Olusegun Wallace, 1999; Day et al., 1995; Doukidis et al., 1996; Gefen & Straub, 1997; Harris & Davison, 1999; Hasan & Ditsa, 1999; Hill, Lock, Straub, & El-Sheshai, 1998; Hu, Chau, Liu Sheng, & Yan Tam, 1999; Igbaria, Iivari et al., 1995; Jensen & Scheraga, 1998; Kumar, van Dissel, & Bielli, 1998; Lally, 1994; M. Martinsons & Westwood, 1997; Montealegre, 1998; Nelson & Clark Jr., 1994; Peppard, 1999; Phelps & Mok, 1999; Robichaux & Cooper, 1998; Seror, 1996; Steinwachs, 1999; Straub, 1994; Straub, Keil, & Brenner, 1997; Tractinsky & Jarvenpaa, 1995; Ward & Peppard, 1996) Koeszegi, Vetschera, & Kersten, 2004; J. Lim, 2003; Mahmood, Bagchi, & Ford, 2004; M. G. Martinsons & Cheung, 2001; Palvia, Palvia, & Whitworth, 2002; Peterson & Kim, 2003; Rao, 2004; Robbins & Stylianou, 2001 Shoib & Nadhakumar, 2003; Tung & Quaddus, 2002; Walsham, 2002) FA IS Development Strategies 0 3 1994-1999: N/A 2000-2005: (Akmanligil & Palvia, 2004; Kankanhalli et al., 2004; Mursu et al., 2003) continued on following page 1994-1999: (Iivari, 1996 -2005 : (Brugha, 2001 Kankanhalli et al., 2004; Thanasankit, 2002 ; R. T. Watson et al., 2005) FD IS Implementation 4 1 1994-1999: (Cavaye & Christiansen, 1996; Cooper, 1994; Shore & Venkatachalam, 1995; Thong et al., 1996) : (Al-Khaldi & Olusegun Wallace, 1999 Furst, Blackburn, & Rosen, 1999; Gefen & Straub, 1997; Harris & Davison, 1999; Hu et al., 1999; Igbaria, Iivari et al., 1995 -2005 : (Alavi et al., 2005 Blake, Neuendorf, & Valdiserri, 2003; Bunker, 2001; Caldeira & Ward, 2003; Calhoun et al., 2002; Choe, 2004; Chudoba et al., 2005; Corbitt et 1994-1999: (Aiken et al., 1996; Aiken et al., 1995; Aiken et al., 1994; Burn, 1995; Chung & Adams, 1997; Dustbar & Hofstede, 1999; Ferratt & Vlahos, 1998; Furst et al., 1999; Johnston & Johal, 1999; Kamel & Davison, 1998; L.-H. Lim et al., 1994; Niederman, 1999; Robichaux & Cooper, 1998; Straub, 1994; B. Tan et al., 1995; B. Tan, Wei, Watson, & Walczuch, 1998; R.T. Watson et al., 1994; Williams & Wilson, 1997 -2005 : (Akgun et al., 2005 Akmanligil & Palvia, 2004; Alavi et al., 2005; Blake et al., 2003; Bunker, 2001; Choe, 2004; Davison, 2002; De Angeli et al., 2004; Freeman & Urbaczewski, 2005; Gefen et al., 2005; Huang et al., 2003; Hwang, 2005; S. L. Jarvenpaa et al., 2003; Karahanna et al., 2005; Koeszegi et al., 2004; Kwon, 2003; J. Lim, 2003; Okazaki & Rivas, 2002; Olson & Olson, 2000; Paul et al., 2004; Robbins & Stylianou, 2001 Rutkowski & van (Cyr & Trevor-Smith, 2004; De Angeli et al., 2004; Kwon, 2003; Okazaki & Rivas, 2002; Robbins & Stylianou, 2001 : (Al-Khaldi & Olusegun Wallace, 1999 Day et al., 1995; Doukidis et al., 1996; Gefen & Straub, 1997; Harris & Davison, 1999; Hasan & Ditsa, 1999; Hill et al., 1998; Hu et al., 1999; Igbaria, Iivari et al., 1995; Jensen & Scheraga, 1998; Phelps & Mok, 1999; Robichaux & Cooper, 1998; Seror, 1996; Straub, 1994; Straub et al., 1997) Montealegre, 1998; Nelson & Clark Jr., 1994; Peppard, 1999; Tractinsky & Jarvenpaa, 1995 -2005 : (Akmanligil & Palvia, 2004 Bunker, 2001; Calhoun et al., 2002; Chudoba et al., 2005; Karahanna et al., 2005; Rao, 2004; Robbins & Stylianou, 2001 IS Again, the category E -IS Management and the subcategories of EL were divided into a finer level of detail (Tables 5a, b). For both time periods, IS Technology Transfer was the most frequently studied topic. However, for 1994-1999, the most common uses of Hofstede were incidental, but for 2000-2005, the most common use of Hostede was to derive hypotheses or theory, although these were not statistically significant differences. For IS Technology Transfer, only two articles used Hofstede incidentally (Caldeira & Ward, 2003; Shoib & Nadhakumar, 2003) . Across the other categories and keywords, there was no significant change over time.
Finally, Table 6 summarizes the detailed contributions of each dimension, nested by category, as previously described. While the focus of this paper is on Hofstede's original dimensions, findings relevant to Long Term Orientation have been included when they were part of an article included in the analysis. Each of these summaries were derived from the individual studies that specified the relationships between the specific dimensions and the IS topic. No summaries were included unless there was explicit discussion of these relationships, either through propositions, or conclusions. For instance, in the Types of Information Systems section, under Uncertainty Avoidance, it was proposed that countries high in UAI might want formal rules for videoconferencing meetings (Dustbar & Hofstede, 1999) .
summary
This section has reported on the results of the citation analysis. It shows that Hofstede's work has contributed to the IS research but that there is considerable variation in how researchers have used it. The following section will discuss some of the possible reasons for this, and some 
** Total count for this analysis is 49 (16 more than the general E category count). This is not an error, rather a result of the multiple relevant codes for these articles.
Hofstede's work. Furthermore, two recent articles critiqued Hofstede's work and the measurement and incorporation of culture in IS research (Gallivan & Strite, 2005; Myers & Tan, 2002) . Thus, one can see a subtle shift towards more engagement with fundamental issues regarding national culture and IS.
coverage
In our original analysis, it appeared as though Hofstede's national culture dimensions had not been applied in equal measures to all areas of IS research. Indeed, the bulk of the research was focused on issues related to E -IS Management and 
D -Organizational Environment
Power Distance: As Power Distance increases, top-down directives increase for BPR (M. Martinsons & Hempel, 1998) . Uncertainty Avoidance: For countries higher in Uncertainty Avoidance, top management's role in implementation is decreased (and employees' responsibility increased) (Thong et al., 1996) . For BPR, as UAI increases companies are less likely to view challenges as problems that require solving (M. Martinsons & Hempel, 1998) . Individualism-Collectivism: Countries lower in Individualism may be more willing to take risks with IS (Thong et al., 1996) . For BPR and countries lower in Individualism, there is easier initiation of BPR, and more difficult implementation of it (M. Martinsons & Hempel, 1998 ).
E -IS Management EE -IS Project Management
Uncertainty Avoidance: Cultures lower in UAI have a stronger negative relationship between risk propensity and risk perception for software projects than cultures higher in UAI (Keil et al., 2000) . Individualism-Collectivism: Individualism may decrease the need to centralize the setting and enforcing of standards (Gordon & Gordon, 2002) ; however, results were not specifically analyzed along this dimension.
EF -IS Planning
Power Distance: In countries with higher PDI, participative IS development may not be appropriate. Uncertainty Avoidance: Countries higher in UAI, may experience the following: higher resistance to applications; higher traditionalism, therefore, IS should be tied to cultural traditions (Montealegre, 1998) ; and there may be less long term goals for IS plans and less detailed plans Individualism-Collectivism: Individualism-Collectivism is reflected in the frequency of individualistic values in Japanese MNC Web marketing communications according to the target country (Okazaki & Rivas, 2002) . Long Term Orientation: Korean IS development is more focused on short and intermediate term goals (Kim et al., 1999) .
EH -IS Staffing
Power Distance: There are gender differences for IS professionals, such that men prefer consultative management (Holmes, 1998) . Countries higher in PDI emphasize professionalism and expertise; whereas countries lower in PDI emphasize abilities to enhance client participation in IS development (Hunter & Beck, 1996) . Individualism-Collectivism: Women are more collectivistic than men IS professionals (Holmes, 1998) .Individualism is positively related to economic, technical and sociopolitical values for IS developers (Kankanhalli et al., 2004) . Masculinity-Femininity: Male IS professionals rate higher in Masculinity than female IS professionals -this relates to different professional goals (Holmes, 1998) . Masculinity is positively related to economic, technical and sociopolitical values for IS developers (Kankanhalli et al., 2004) .
EL -IS Problems
Masculinity: IS implementation may fail if the IS does not match the culture (e.g., self-efficacy and competitiveness in Prato) (Kumar et al., 1998) .
EL -IS Evolution
None of the dimensions are explicitly related to issues of IS Evolution.
EL -IS Technology Transfer (Adoption)
Power Distance: In countries with higher PDI, adoption of power reducing technologies is limited . For ATM adoption, class in a high PDI country (India) is powerful predictor, as ATM seem to be for the "rich, educated people living business lives" whereas for the lower class, ATM's might be preferred because writing is not required, avoids face-to-face contact with individuals of higher status and individuals of the opposite sex (De Angeli et al., 2004) . In cultures high in PDI, the effect of subjective norms on perceived usefulness for email is moderated by PDI, such that email removes cues of reverence to superiors and thus is likely to seen as less appropriate by subordinates (Huang et al., 2003) . Uncertainty Avoidance: As UA increases, TAM may not be appropriate, and there is limited adoption of technologies that are limited in social presence and information richness . Uncertainty Avoidance is positively related to perceived ease of use for ERP systems (Hwang, 2005) . Individualism-Collectivism: As Individualism decreases, the importance of voluntarism increases in adoption (Igbaria, Iivari et al., 1995) , and technologies that are low in SPIR, will have limited adoption . Collectivism decreases the need for ATM due to a social network for borrowing/obtaining money, and it alters the use of ATMs (sharing cards, sharing accounts) and decreases the social space at the ATM (De Angeli et al., 2004) . In an individualistic culture (e.g., USA), trust is associated with an increase in perceived usefulness of e-voting; whereas, in collectivistic cultures (e.g., South Africa) trust does not play a role (Gefen et al., 2005) . Long Term Orientation: Cultures with a LTO (i.e., India) impacts adoption of ATMs as 'saving time' is not seen as a selling point for the middle class (De Angeli et al., 2004) .
EL -IS Integration
Individualism-Collectivism: Countries higher in Individualism will have more varied IS infrastructures and applications than countries higher in Collectivism (Lally, 1994) .
continued on following page
Category Summary of Cultural Impacts
EL -Globalization of IS
Power Distance: For countries high in PDI, the paternalism of management, decreases the use of IT for decentralization (M. Martinsons & Westwood, 1997) .
F -IS Development and Operations
Power Distance: As PDI increases, the participation of end users decreases in IS development, the more the project is controlled from management, and the there is less distributed architecture (Shore & Venkatachalam, 1995) . In high PDI culture (i.e., Thai) the requirements engineering process is affected in terms of the level of communication, criticism and feedback that is given, which also decreases performance and increases frustration for the systems analysts (Thanasankit, 2002) . Uncertainty Avoidance: As Uncertainty Avoidance increases, IS projects will focus more on automation, outsourcing IS development will increase, and access to systems will become more limited (Shore & Venkatachalam, 1995) .
G -IS Usage
Power Distance: Higher PDI is associated with a higher preference for and higher practice of hierarchical use of IT (e.g., Japan vs. Britain) (Kambayashi & Scarbrough, 2001) . Uncertainty Avoidance: For countries higher in Uncertainty Avoidance, high context IT is preferred, and will alter how IT is used (Jarvenpaa & Leidner, 1998) . UAI is negatively associated with personal innovativeness with IT (Thatcher et al., 2003) . Individualism-Collectivism: Individualism is associated with a higher preference and higher practice of individualistic use of IT (Kambayashi & Scarbrough, 2001) . Collectivism helps to enhance the level of collaborative conflict management styles in global virtual teams (Paul et al., 2004) . Masculinity-Femininity: For women, there is an increase in relevance of SPIR, perceived usefulness, and perceived ease of use, but no difference of use (Gefen & Straub, 1997) .
H -Information Systems
Power Distance: Countries with higher PDI would experience a greater equalizing influence of GDSS (in anonymous applications) than those with lower PDI (B. Tan et al., 1995; R.T. Watson et al., 1994) . Higher PDI is associated with avoidance conflict management styles with GSS (Tung & Quaddus, 2002) . Global corporate websites reflect PDI; high PDI is associated with the presence of biographies of top leaders and a corporate message from the CEO (Robbins & Stylianou, 2003) . PDI is associated with types of services and information available on Internet portals (Zahir et al., 2002) . Uncertainty Avoidance: Countries high in UAI may want formal rules for videoconference meetings (Dustbar & Hofstede, 1999) . Countries higher in UAI will also prefer a more rich communication media. With high levels of advanced manufacturing technology, cultures high in uncertainty avoidance may need more information (e.g., financial performance information, advanced cost control information and traditional cost control information) (Choe, 2004) . Lower UAI is associated with integrative conflict management style; moderate UAI is associated with more conflict being identified in GSS (Tung & Quaddus, 2002) .Global corporate websites reflect UAI; low UAI is associated with list of job openings, career and job opportunity descriptions (Robbins & Stylianou, 2003) . UAI is associated with types of services and information available on Internet portals (Zahir et al., 2002) . Individualism-Collectivism: GDSS will decrease the power and status differentials in countries that low in Individualism (individuals living in a collectivist country will seek cues from the high status individuals to create group harmony) (B. C. Y. Tan, Wei, Watson, Clapper, & McLean, 1998) ; they may also have less satisfaction for meetings that are geographically disperse and without non-verbal cues support (Dustbar & Hofstede, 1999) . Collectivism is associated with less conflict being identified in a GSS context, and individualism is associated with more issue-based conflict (Tung & Quaddus, 2002) . High individualistic cultures (e.g., Australia) are associated with high team-based performance measures under a high level of task interdependence (Choe, 2004, p. 676) . Global corporate websites reflect Ind/Coll, which is associated with the use of cookies, privacy policy statements, and the capacity for secure communication (Robbins & Stylianou, 2003) . Ind/Coll is associated with types of services and information available on Internet portals (Zahir et al., 2002) . Masculinity-Femininity: Countries high in Masculinity will have more conflict within the discussions (Dustbar & Hofstede, 1999) . Countries high in Masculinity will also benefit from an increase in participation with GDSS's parallel entry due to a reduction in time domination. Countries high in Femininity will benefit from an increase in participation with anonymous entry with GDSS due to a decrease in conflict avoidance (Robichaux & Cooper, 1998) . Global corporate websites reflect Masc/Fem; Masculinity is associated with the reporting of the Annual Report and financial indicators, Femininity is associated with presence of cultural sensitivity (Robbins & Stylianou, 2003) . In a high collectivism culture (Hong Kong), face-to-face and email scheduling are preferred and F2F is seen more efficient to automatic scheduling, even though the automatic scheduling system produces fewer schedule conflicts (B. Shin & Higa, 2005) . Long Term Orientation: Countries, which are more Short Term orientation, will be more concerned with saving face than achieving objectives (Dustbar & Hofstede, 1999) . Global corporate websites reflect LTO, which is associated availability of a search engine, FQA, press releases, and presence of corporate history (Robbins & Stylianou, 2003) . Internet -One article applied the four original dimensions to the Internet to determine the Internet's culture (Johnston & Johal, 1999 ). Table 6 . continued H -Information Systems, which was unsurprising due to the popularity of these topics (Eom, 1995; Pervan, 1998 1994-1999, in 2000-2005 , the technologies studied were more varied with the favored technologies being ERP and the Internet. We had anticipated there would have been more interest in KMS (Knowledge Management Systems) , which does not seem to have occurred within the 2000-2005 timeframe. This is somewhat surprising as knowledge creation, capture, transfer and storage often considered to be influenced by cultural influences (e.g., Alavi et al., 2005; Ford & Chan, 2003) .
The E -IS Management category may continue to be so popular for cross-cultural research using Hofstede's cultural dimensions because certain topics, such as IS technology transfer, and IS planning both lend themselves quite easily to research on national culture because they each deal very explicitly with human factors. National culture aside, these are also popular areas of research. For example, in the 1990s, nearly 500 articles have been published that discuss TAM and its implications (Venkatesh & Davis, 2000) .
In our original paper, we had mentioned that a new development in the cultural-IS research is the suggestion that perhaps the Internet, itself, might be considered as a separate culture (Johnston & Johal, 1999 ) that transcends national boundaries; much more research is needed to investigate this claim more fully. This would extend Hofstede's framework from national borders to supranational organizations. In our current analysis, we did find some papers that examined the characteristics of Internet portals for different countries (Zahir et al., 2002) , website characteristics for multinational corporations (Okazaki & Rivas, 2002) , and website characteristics in general for different countries (Cyr & Trevor-Smith, 2004; Robbins & Stylianou, 2001 . These studies have found that there are cultural clusters within the Internet that reflect distinctive national cultures (or cultural clusters) as opposed to a single "Internet culture" (Cyr & Trevor-Smith, 2004; Okazaki & Rivas, 2002; Robbins & Stylianou, 2001 Zahir et al., 2002) .
As with our original paper in which we suggested that the classification system (Barki et al., 1993) used could be updated, the current analysis suggests similar shortcomings. The broader IS categories (e.g. E, F, H) are useful and still apply well to most IS articles, as do most of the subcategories, with two exceptions. Information Systems HA -Types of Information Systems, and HB -IS Application Areas, are somewhat outdated. Some of the articles in our sample did not fit under the specific keywords listed in these subcategories (e.g., Internet, Web-based systems, E-Commerce, M-Commerce). This is not surprising, because the (Barki et al., 1993) classification scheme was previously updated after five years, and it has not been updated in the last 13 years.
Implications for Researchers
In writing this chapter, our goal was to examine how the use of Hofstede's framework has changed over the past six years. In this regard, it may be useful to revisit our 2003 paper, and consider the research that has been published since then. In our original paper we proposed the following primary suggestions for researchers.
First, we noted that researchers must have strong theoretical reasons for including Hofstede's national culture dimensions in any study prior to using them. An examination of more recent research in our current analysis suggests that researchers have begun to integrate the dimensions more directly into their theoretical discussions.
While the increase in the proportion of papers using the dimensions either a priori or post hoc in theoretical development and discussions is not statistically significant, there is an important trend that bears further scrutiny over time. Stronger theoretical grounding is a positive development, as it contributes to a cumulative tradition.
Second, we noted that researchers should include Hofstede's actual measures (in survey research) in order to evaluate changes in national culture that may have arisen over the previous 30 years. However, in our current analysis, it is apparent that researchers are still not including these survey items. This continued omission is problematic, as reliance on Hofstede's results from nearly 40 years ago potentially ignores changes in national culture that may be quite significant. For example, in the early 1970s China was amidst the Cultural Revolution, but today this country has the world's largest income disparity amongst its citizens. The potential for significant change in each country's scores along each of Hofstede's dimensions must be recognized and incorporated into IS research, if it is to remain relevant and rigorous. Hofstede (2001) provides a 20-item questionnaire and method that can be used to measure the five dimensions. The questionnaire is available in several languages, for research purposes, for a reasonable copyright fee, from the Institute for Research on Intercultural Cooperation at Tilburg University.
Third, we had suggested that a reasonable approach to improving cross-cultural research would be to introduce national culture, as operationalized by Hofstede, as independent variables to the model. Our current analysis suggests that this seems to be an area where little has changed. There are some practical concerns that we may have understated in our original work. For example, if a data set is drawn from a relatively small number of countries, the observations are not strictly independent. Therefore, this creates problems for regressionbased techniques such as structural equation modeling due to multi-collinearity. However, newer techniques such Hierarchical Linear Modeling allow researchers to model these groupings in an appropriate fashion.
Fourth, we had suggested that another way in which Hofstede's dimensions could be introduced would be to hypothesize a moderating role. In our review, it does not appear that this has occurred; additional research in this area is certainly warranted. For example, one could expect Individualism-Collectivism to influence several predictor weightings. In a culture that was more Individualistic, we would expect the relative weighting of subjective norm to decrease and the weightings of attitude toward the behavior and perceived behavioral control to increase, as an individual's opinions are more important to that individual in such a culture.
Fifth, we also suggested, in our 2003 paper, that the national culture dimensions should be considered key control variables, as are traditional demographic variables such as age and sex. Based on our updated review of the literature, this does not appear to be happening. One possible explanation is that there seem to be growing concerns in the research community about the length of survey instruments. While these concerns are often legitimate, especially given the above-mentioned call to include direct measures of the dimensions of national culture (rather than simply using the country of origin as a proxy) we would suggest continued consideration of this suggestion, where appropriate.
Finally, in our 2003 paper, we expected that Knowledge Management Systems (KMS) would become a hot topic (Ford & Chan, 2003; Yoo, Ginzberg, & Ahn, 1999) following the pattern of GDSS in the early 1990s. This does not seem to have occurred in the body of research that we examined (1999) (2000) (2001) (2002) (2003) (2004) (2005) . Although a substantial body of KMS research has been published (including Special Issues of journals such as MIS Quarterly), our citation analysis suggestions that specific focus on technology has declined when considering national culture. It is not clear if this is a positive or negative development. Obviously, for IS research, there should be a focus on the technology itself as that artifact is central to our research. However, it appears that the shift has come from increased theorizing about how national culture affects IS management and usage. The latter is also central to our field and therefore at worst this seems to be a neutral trend.
cOnclusIOn
Hofstede's dimensions enable IS researchers to understand the difficult concept of "culture". Although it would be unwise to solely rely on Hofstede's concept of culture there is a need in our field for an understanding of how national culture affects how information systems are developed, used, and managed. As Hofstede (2001) contends, "phenomena on all levels (individuals, groups, organizations, society as a whole) and phenomena related to different aspects (organization, polity, exchange) are potentially relevant" (p. 20). We hope that additional research at the national (or sub-cultural) level will assist in furthering our understanding. 
key TeRms AnD DefInITIOns
Confucian Dynamism: Also known as Long Term Orientation is a national culture dimension which describes the extent to which individuals within the culture focus on the short-term and immediate consequences versus take a long-term focus.
Individualism-Collectivism:
A national culture dimension, which reflects the ties between individuals and groups.
IS Research Classifications: The IS Research
Classifications is a classification system that defines all the different areas of IS research and was developed by Barki, Rivard and Talbot (1993) .
Masculinity-Femininity: A national culture dimension, which was initially described as the extent to which sex roles were defined.
